Effects of dairy products on heterocyclic aromatic amine-induced rat colon carcinogenesis.
Heterocyclic aromatic amines (HAA) are initiating agents of colon carcinogenesis in animals and are suspected in the aetiology of human colon cancer. In the context of prevention, it seems interesting to test possible protective compounds, such as fermented milk, against HAA food carcinogens. Male F344 rats were used in a model of HAA-induced colon carcinogenesis. The HAA, 2-amino-3-methylimidazo[4,5-f]quinoline (IQ), 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ) and 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) (ratio 1:1:1) were administered in food for a 7 week induction period, with a cumulative dose of 250 mg of the HAA, per kg body weight. Four different diets were given to four rat groups: supplemented with 20% water, 30% non-fermented milk, 30% Bifidobacterium animalis DN-173 010 fermented milk and 30% Streptococcus thermophilus DN-001 158 fermented milk. Fecal mutagenicity was quantified during the induction period. At the end of the treatment, DNA lesion levels were determined in the liver and colon using the number of 8-oxo-7,8-dihydro-2'desoxyguanosine (8-oxodGuo) oxidized bases, "3D Test" and comet assay. The metabolic activity of hepatic and colon cytochrome P450 (CYP450) 1A1 and 1A2 was also evaluated. Aberrant colon crypts were scored, 8 weeks after the last HAA treatment. The results showed that dairy products decreased the incidence of aberrant crypts in rats: 66% inhibition with the milk-supplemented diet, 96% inhibition with the B.animalis fermented milk-supplemented diet and 93% inhibition with the S.thermophilus fermented milk-supplemented diet. Intermediate biomarkers showed that there was a decrease in HAA metabolism, fecal mutagenicity and colon DNA lesions. These results demonstrate the early protective effect of milk in the carcinogenesis process. This effect being more pronounced in the case of milk fermented by lactic acid bacteria.